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Description

FIELD OF THE INVENTION

[0001] This invention relates to a high strength porous concrete structure which is applied to a water permeable
pavement, a draining pavement, a sound insulating board, a sound-proofing barrier, a sound absorbing block for acous-
tic, a block for plants, a riverbed block, a water purifying matrix, a gas absorbing matrix, a decorative board for building,
a fish reef, a block for fish reef or a block for breeding algae and to a method of manufacturing the high strength porous
concrete structure.

BACKGROUND OF THE INVENTION

[0002] Porous concrete structures are conventionally, for example, made of cement, rough aggregates and water,
and each of which is kneaded and cured to be used for water permeable pavements or draining pavements.
[0003] However, the porous concrete structures have such an arrangement in which each of the rough aggregates
is connected with cement paste and kept in contact at a point. As a result, the porous concrete structures are low in
both flexural strength and compressive strength and also it is difficult to increase resistance to fly loss. In other words,
for a pavement made of the porous concrete structure having the above arrangement it easily causes fly loss of rough
aggregates locating on the surface thereof when a big stress is applied to the surface thereof every time vehicles
frequently brake.
[0004] Further since the porous concrete structures have a porous arrangement, resistance to a freeze-thaw effect
is very low. Therefore, it is not recommendable to use the porous concrete structures in a cold district.
[0005] FR 1 418 451 A discloses the features of the preamble of claim 1.

SUMMARY OF THE INVENTION

[0006] In order to solve the above-mentioned problems, the invention is defined by the features of claim 1.
[0007] The invention is also intended to provide a method of manufacturing the high strength porous concrete struc-
ture according to features of claim 4.
[0008] The high strength porous concrete structure 1 in accordance with the invention is, as shown in Figs. 1 and 2,
that a plurality of lumps 2 whose configuration conforms to a configuration of rough aggregates as an original material
to be transferred are interconnected and exposed to a surface 1a of the high strength porous concrete structure 1 and
a gap 3 formed between the lumps 2 is through to a back side 2b of the lumps 2, and is characterized by that the lumps
2 are integrally made of the same concrete tissue 4.
[0009] In accordance with the arrangement, at least a surface portion 1A of the high strength porous concrete struc-
ture 1 becomes porous because of its stereostructure formed by a plurality of lumps 2 whose configuration conform
to the original material to be transferred and the gap 3 which is through to the back side 2b of the lumps 2. As a result
of this, if the high strength porous concrete structure 1 is used, for example, as a pavement, the surface portion 1A
produces an effect of water permeability and if the high strength porous concrete structure 1 is used as a wall or a
block for acoustic, the surface portion 1A produces an effect of sound-absorbing. In addition, if the the high strength
porous concrete structure 1 is used as a block for plants or a riverbed block, the gap 3 formed between the lumps 2
works as a space to keep a plant seed, soil or a fertilizer. Further if the high strength porous concrete structure 1 is
used as a water purifying matrix or a gas absorbing matrix, the gap 3 works as a space to breed algae for water
purification or a space to keep a catalyst for gas absorption. From the viewpoint of its appearance, the high strength
porous concrete structure 1 can also be used as a decorative board for building because its appearance closely re-
sembles to that of a conventional porous concrete structure 6 which is made of cement, rough aggregates 10 and
water, and each of which is kneaded and cured as shown in Fig. 10.
[0010] Unlike the conventional porous concrete structure 6, the high strength porous concrete structure 1 has such
an arrangement in which each of the lumps 2 is made of the same concrete tissue 4 and the lumps 2 being exposed
to the surface 1a are integrally formed. As a result of this, a bond strength between the lumps 2 on the surface of the
high strength porous concrete structure 1 is very high beyond comparison with that of the conventional porous concrete
structure 6 where each of the rough aggregates 10 is connected with a thin cement paste layer 11 and kept in contact
at a point. Therefore the high strength porous concrete structure 1 shows a far higher reading in both flexural strength
and compressive strength than that of the conventional porous concrete structure 6. Fly loss also can easily be improved
when it is used as a pavement.
[0011] In addition, if a conventional porous concrete structure is used as a draining pavement or a sound insulating
board, it has to be made two-layered, thereby to complicate a manufacturing process. More particularly, in case used
as the draining pavement, porous concrete tissue comprising rough aggregates and cement paste should be provided
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in order to form a water permeable layer on a surface side of the pavement and an ordinal concrete tissue comprising
rough aggregates, fine aggregates and cement paste should be provided under the porous concrete tissue in order to
form a solid tight layer which does not permeate water. Similarly, in case used as the sound insulating board, a porous
concrete tissue comprising rough aggregates and cement paste should be provided in order to form a layer having a
sound absorbing function on a surface side of the sound insulating board and an ordinal concrete tissue comprising
rough aggregates, fine aggregates and cement paste should be provided back of the porous concrete tissue in order
to form a solid tight layer which insulates sound. As mentioned above, it is inevitable to place concrete material of
different combination at least twice in order to form a two-layered structure comprising a porous concrete layer made
of rough aggregates and cement paste and an ordinal solid concrete layer. This causes a problem of increasing a
number of processing steps and of lacking integrity because of two-layered structure.
[0012] In order to solve the above problems the high strength porous concrete structure 1 of the invention has an
arrangement wherein the lumps 2 whose configuration conforms to rough aggregates as an original material to be
transferred are made of the same concrete tissue 4. As a result, in case that a solid tight backing portion 1B is to be
formed back of the porous surface portion 1A, the backing portion 1B can be continuously and integrally formed with
the lumps 2 of the same concrete tissue 4 as shown in Figs. 1 and 2. Then there is no need to place a porous concrete
material comprising rough aggregates and cement paste for a surface portion and an ordinary concrete material for a
backing portion separately, which makes it possible to form the porous surface portion 1A and the solid backing portion
1B simultaneously with a single process of placing concrete.
[0013] In one form of the embodiment, the lump 2, as shown in Fig. 3 where a magnified cross section of a part of
the lump 2 is shown, may have an arrangement where a plurality of continuous air bubbles 5 are entrained in concrete
tissue 4 of the lump 2. In accordance with the arrangement, if the structure is used as a sound absorbing board, the
effect of sound absorbing can be much improved. In addition the weight of the structure can also be made lighter,
thereby to make transportation or construction easy. Further, if used as a water purifying matrix, the structure can
provide algae or microbes with a much larger residential area by means of the continuous air bubbles 5 a part 5a of
which is open to the surface of the structure, thereby to improve the effect of water purification.
[0014] As explained above, in order to manufacture the high strength porous concrete structure inside of which a
plurality of air bubbles are included, it is preferable to mix a foaming agent into concrete or mortar in order to entrain
a plurality of air bubbles into the concrete or mortar. The foaming agent may concretely be represented by, for example,
metal aluminum powder, synthetic surface-active agent system, a resin soap system or a hydrolytic protein system.
[0015] A method of manufacturing the high strength porous concrete structure can be represented by a method
comprising the steps of putting a heated-to-melt thermoplastic material which cures at a normal temperature so as to
be an elastically deformable form into contact with a surface of an object exposing an original material to be transferred
such as a porous concrete structure using rough aggregates, curing the thermoplastic material so as to make the form,
detaching the form from the object by making use of the elastic deformation of the form, placing an ordinal concrete
material into the form and curing the concrete so as to obtain the above-mentioned high strength porous concrete
structure. In this case resin mortar or resin concrete whose binder is polyester or epoxy resin may be used in stead of
the ordinal concrete material. In accordance with the arrangement, the strength of the structure can be further improved.
[0016] The method will now concretely be described with reference to drawings. As shown in Fig. 4, place a porous
concrete structure 6 as a conventional structure which contains rough aggregates 10 as an original material to be
transferred in the center of a container 7 which is rectangle in a top plan view and then place a heated-to-melt ther-
moplastic material 8 into the container 7 from upward.
[0017] In this case, the thermoplastic material 8 is, for example, "EM" (Trade Name; Manufactured by Sumitomo
Osaka Cement Co., Ltd.). The "EM" is thermoplastic elastomerics where oil is confined in a three-dimensional mesh
structure of special polymer, and which is rubber elastic at a normal temperature and liquid at a high temperature such
as over 210 °C.
[0018] As mentioned above, pour the heated-to-melt thermoplastic material 8 into the container 7 and leave it for a
while at a normal temperature so as to cure the thermoplastic material 8 as shown in Fig. 5. Then a form 9 made of
rubber elastics is formed. Next detach the form 9 from the porous concrete structure 6 by making use of elastic defor-
mation of the form 9 as shown in Fig. 6. Since the thermoplastic material 8 which has been poured from the surface
side of the porous concrete structure 6 goes into a gap 12 between a plurality of rough aggregates 10 which constitute
the porous concrete structure 6, the thermoplastic material 8 is made into the form 9 having a concave portion 9a which
corresponds to the configuration of the rough aggregate 10 and a soft projection 9b which corresponds to the config-
uration of the gap 12 as shown in Figs. 6 and 7. Then place mortar or concrete 13 into the form 9 and cure it as shown
in Fig. 8 so that the high strength porous concrete structure 1 of the invention shown in Fig. 9 is manufactured. The
high strength porous concrete structure 1 can easily be detached from the form 9 by making use of elastic deformation
of the form 9 which is rubber elastics.
[0019] Another embodiment of this invention especially as a structure used for water permeable or draining pavement
may be represented by a high strength porous concrete structure 101, as shown in Figs. 11 and 12, comprising a



EP 0 936 040 B1

5

10

15

20

25

30

35

40

45

50

55

4

surface layer 101A and a backing layer 101B which is united with the surface layer 101A and which has water perme-
ability wherein the surface layer 101A comprises, like the above-descried, a plurality of lumps 102 having a configuration
of an original material to be transferred such as rough aggregates and each of which is interconnected and exposed
to a surface 101Aa of the surface layer 101A and integrally formed by the same concrete tissue 104, and a gap 103
which is formed between the lumps 102 and which is through from the surface 101Aa of the surface layer 101A to a
boundary X between the surface layer 101A and the backing layer 101B. In accordance with the arrangement, at least
the surface layer 101A is porous because of stereostructure formed by the gap 103 between a plurality of lumps 102
so that the surface layer 101A has water permeability. In addition, since the backing layer 101B is water permeable
and united with the surface layer 101A and the gap 103 is through to the boundary X between the surface layer 101A
and the backing layer 101B, the high strength porous concrete structure 101 has water permeability as a whole when
used as a pavement.
[0020] In this case if the backing layer 101B is made of porous concrete 161 using rough aggregates 110 as shown
in Fig. 12, the backing layer 101B has water permeability. As a result, the high strength porous concrete structure 101
can produce an effect of water permeability. If the backing layer 101B is made of solid tight concrete tissue 241, 341
where a water through hole 242a, 342a, 342b is provided as shown in Fig. 20 or Fig. 21, the high strength porous
concrete structure 201, 301 can produce an effect of water permeability or a draining function depending on the con-
figuration of the water though hole 242a, 342a, 342b. In this case resin mortar or resin concrete whose binder is
polyester or epoxy resin can also be used in stead of ordinal concrete material. If so, the strength of the high strength
porous concrete structure will be further improved.
[0021] As described above, since the high strength porous concrete structure in accordance with the invention has
a porous surface portion because of the arrangement in which a plurality of lumps whose surface configuration is similar
to a configuration of an original material to be transferred such as rough aggregates are arranged all over the thickness
of the high strength porous concrete structure and each of which is interconnected and exposed to the surface of the
high strength porous concrete and are made of the same concrete tissue and the gap formed between the lumps is
through to a back side of the lumps, it produces an effect of water permeability when used as a pavement and it
produces an effect of sound absorbing when used as a wall or a block for acoustic. In addition, it can produce a suitable
effect if applied to a block for plants, a riverbed block, a water purifying matrix, a gas absorbing matrix or a decorative
board for building.
[0022] Further, since each of the lumps is interconnected and made of the same concrete tissue, the bond strength
of the lumps is very high when compared with that of the conventional structure and both of the readings of the flexural
and compressive strength on the whole are also very high. The fly loss can be effectively improved if the high strength
porous concrete structure, is applied to pavements.
[0023] Since the high strength porous concrete structure has an arrangement in which the plurality of lumps corre-
sponding to the original material to be transferred such as rough aggregates are made of the same concrete tissue,
the backing layer portion can be integrally and continuously made of the same concrete tissue as that of the lumps
when the solid tight backing layer portion is formed back side of the porous surface layer portion. As a result, there is
no need of placing a porous concrete material comprising rough aggregates and cement past and an ordinal concrete
material for the backing layer portion. The porous surface layer portion and the solid tight backing layer portion can be
formed with one single process of placing concrete. The high strength porous concrete structure having the solid tight
backing layer can produce a suitable effect of draining or sound proof when used as a draining pavement or a sound
proof wall.
[0024] If a plurality of continuous air bubbles are entrained in concrete tissue as well as the above-described gap,
the bubbles can increase the effect of sound absorbing when the high strength porous concrete structure is applied to
sound absorbing boards. In addition, the weight of the structure can be made lighter, which makes transportation or
construction easy. Further, if used as a water purifying matrix, the structure can provide algae or microbes with a much
larger residential area by means of the continuous air bubbles a part of which is open to the surface of the structure,
thereby to improve the effect of water purification.
[0025] In manufacturing the above-mentioned high strength porous concrete structure if a method of manufacturing
the high strength porous concrete structure comprises the steps of putting a heated-to-melt thermoplastic material
which cures so as to be an elastically deformable form at a normal temperature into contact with a surface of an object
exposing an original material to be transferred such as a porous concrete structure using rough aggregates, curing
the thermoplastic material so as to make the form, detaching the form from the object by making use of the elastic
deformation of the form, placing mortar or concrete into the form and curing the mortar or concrete, the high strength
porous concrete structure in accordance with claim 1 can be manufactured with ease and accuracy.
[0026] If a plurality of air bubbles are entrained into mortar or concrete by mixing foaming agent into the mortar or
concrete, the high strength porous concrete structure in accordance with claim 5 can be manufactured with ease.
[0027] If the high strength porous concrete structure comprises a surface layer and a backing layer having an effect
of water permeability or draining and which is united with the surface layer, wherein the surface layer has an arrange-
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ment in which a plurality of lumps whose configuration is that of rough aggregates as an original material to be trans-
ferred are interconnected and exposed to the surface of the surface layer and a gap formed between the lumps is
through to a back side of the lumps and the lumps are integrally made of the same concrete tissue, at least the surface
layer becomes porous because of its stereostructure formed by a plurality of lumps and the gap between the lumps.
Therefore, the high strength porous concrete structure can be used as a pavement which is especially superior in water
permeability or draining effect.
[0028] In this case, if the backing layer is made of porous concrete using rough aggregates, the backing layer pro-
duces an effect of water permeability, thereby to give an effect of water permeability to the high strength porous concrete
structure in accordance with the invention. If the backing layer is made of a solid tight concrete tissue with which a
water through hole is provided, the backing layer produces an effect of water permeability or draining depending on a
shape of the water through hole, thereby to give an effect of water permeability or draining to the high strength porous
concrete structure in accordance with the invention.
[0029] In manufacturing the high strength porous concrete structure which can be used for water permeable of drain-
ing pavements a method comprises the steps of putting a heated-to-melt thermoplastic material which cures so as to
be an elastically deformable form at a normal temperature into contact with a surface of an object exposing an original
material to be transferred such as a porous concrete structure using rough aggregates, curing the thermoplastic material
so as to make the form, detaching the form from the object by making use of the elastic deformation of the form, placing
mortar or concrete into the form and curing the mortar or concrete so as to form the surface layer of the structure. The
high strength porous concrete structure can also be manufactured by arranging the above-mentioned form in a base
of a container, placing mortar or concrete in the form, curing the mortar or concrete so as to form a surface layer and
then placing porous concrete having rough aggregates over the surface layer so as to form a backing layer.
[0030] In any case of the above, if resin mortar or resin concrete whose binder is polyester or epoxy resin is used
in stead of mortar or concrete, the strength of the high strength porous concrete structure can be further improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

Fig. 1 is a referential perspective view showing a preferred embodiment of this invention.
Fig. 2 is a cross sectional view of Fig. 1 taken along line A-A.
. Fig. 3 is a magnified partial cross sectional view of a lump showing the preferred embodiment of the invention.
Fig. 4 is a view to explain a method of manufacturing the high strength porous concrete structure in accordance
with the embodiment of the invention.
Fig. 5 is a view to explain the above-mentioned method.
Fig. 6 is a view to explain the above-mentioned method.
Fig. 7 is a referential perspective view showing a form used by the above-mentioned method.
Fig. 8 is a view to explain the above-mentioned method.
Fig. 9 is a view to explain the above-mentioned method.
Fig. 10 is a cross sectional view showing a conventional porous concrete structure.
Fig. 11 is a perspective view showing the embodiment 5 of the invention.
Fig. 12 is a cross sectional view of Fig. 11 taken along line B-B.
Fig. 13 is a view to explain a method of manufacturing a high strength porous concrete structure in accordance
with another embodiment of the invention.
Fig. 14 is a view to explain the above-mentioned method.
Fig. 15 is a view to explain the above-mentioned method.
Fig. 16 is a view to explain the above-mentioned method.
Fig. 17 is a view to explain the above-mentioned method.
Fig. 18 is a view to explain the above-mentioned method.
Fig. 19 is a cross sectional view showing the high strength porous concrete structure in accordance with the em-
bodiment with which a function of draining is provided.
Fig. 20 is a cross sectional view showing further different embodiment of the invention.
Fig. 21 is a cross sectional view showing the high strength porous concrete structure in accordance with the further
different embodiment with which a function of draining is provided.
Fig. 22 is a referential perspective view showing another different embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] An embodiment of the invention will now be concretely described below.
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[0033] First, manufacture a conventional porous concrete structure (examples 1, 2 and 3 for comparison) which is
to be an original material to be transferred. Next, make a form shown in Fig. 7 by means of a procedure shown in Fig.
4 through Fig. 6 using the conventional porous concrete structure. Then place a concrete material having the following
mixing rate into the form so as to obtain each of high strength porous concrete structures (embodiments 1, 2, 3 and
4) in accordance with the invention.

(Comparison Example 1)

(a) Manufacture of a porous concrete structure

[0034] Compound and knead rough aggregates having a diameter of 10 to 20 mm, Portland cement and water into
concrete with the ratio of water to the Portland cement 28 % and the ratio of the Portland cement to the rough aggregates
17 % where the unit cement weight is 260 kg/m3 and the unit rough aggregate weight is 1560 kg/m3. Place the kneaded
concrete into a predetermined form. Detach the concrete from the form after the concrete is cured so as to obtain a
porous concrete structure. The porous concrete structure had a porous arrangement where each of the rough aggre-
gates was connected with cement paste and kept in a contact at a point and voids thereof was 20 to 30 %.

(b) Strength of the porous concrete structure

[0035] The porous concrete in accordance with the comparison example 1 showed as follows: The compressive
strength read 100 to 200 Kgf/cm2, the flexural strength read 15 to 20 kgf/cm2 and the fly loss read 20 to 40 %. The fly
loss shows a resistance of an aggregate to detaching or flying loss caused by means of a load of a tire and was
measured in accordance with the Cantabro Test. More particularly, the fly loss was measured by making a cylinder
under test having a diameter of 10 cm and height of 5 cm, arranging the cylinder in a Los Angeles test machine, rotating
a drum 300 times without using a steel sphere and measuring the mass of the cylinder after rotated so as to get a
percentage of lost mass to the mass prior test.

(Comparison Example 2)

(a) Manufacture of a porous concrete structure

[0036] Compound and knead rough aggregates having a diameter of 2 to 10 mm, Portland cement and water with
the ratio of water to the Portland cement 30 % and the ratio of the Portland cement to the rough aggregates 20 %
where the unit cement weight is 295 kg/m3 and the unit rough aggregate weight is 1500 kg/m3. Place the kneaded
concrete into a predetermined form. Detach the concrete from the form after the concrete is cured so as to obtain a
porous concrete structure. The porous concrete structure had a porous structure where each of the rough aggregates
was connected with cement paste and kept in a contact at a point and voids thereof was 15 to 25 %.

(b) Strength of the porous concrete structure

[0037] The porous concrete in accordance with the comparison example 2 showed as follows: The compressive
strength read 100 to 200 Kgf/cm2, the flexural strength read 20 to 25 kgf/cm2 and the fly loss read 15 to 30%.

(Comparison Example 3)

(a) Manufacture of a porous concrete structure

[0038] Compound and knead rough aggregates having a diameter of 2 to 5 mm, Portland cement and water with the
ratio of water to the Portland cement 25 % and the ratio of the Portland cement to the rough aggregates 40 % where
the unit cement weight is 470 kg/m3 and the unit rough aggregate weight is 1150 kg/m3. Place the kneaded concrete
into a predetermined form. Detach the concrete from the form after the concrete is cured so as to obtain a porous
concrete structure. The porous concrete structure had a porous structure where each of the rough aggregates was
connected with cement paste and kept in a contact at a point and voids thereof was 15 %.

(b) Strength of the porous concrete structure

[0039] The conventional porous concrete in accordance with the comparison example 3 showed as follows: The
compressive strength read 250 to 300 Kgf/cm2, the flexural strength read 30 to 40 kgf/cm2 and the fly loss read 10 to
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20 %.

(Embodiment 1)

(1) Manufacture of a form

[0040] Place the porous concrete structure in accordance with the comparison example 1 which serves as a matrix
in a container. Pour a melted thermoplastic material, for example, the above-mentioned "EM" which has previously
been heated to 210 °C into the container. Then cure the thermoplastic material at a room temperature. Steam cure
may be provided to gain the curing speed. Detach the cured thermoplastic material from the porous concrete structure
so as to obtain a form of the thermoplastic material in accordance with Fig. 7. This form can transfer a gap having a
backdraft because it is made of elastomerics.

(2) Manufacture of high strength porous concrete structure

[0041] Compound and knead aggregates having a diameter of 0 to 5 mm, Portland cement and water into mortar
concrete with the ratio of water to the Portland cement 45 % where the unit cement weight is 460 kg/m3 and the unit
aggregate weight is 1100 kg/m3. Place the kneaded concrete into the above-mentioned form. Steam cure the concrete
for three hours at 70 °C. Detach the concrete from the form after the concrete is cured so as to obtain a high strength
porous concrete structure 1 shown in Fig. 9. The high strength porous concrete structure 1 had almost the same
appearance as that of the conventional porous concrete structure since it was transferred through the above-mentioned
form from the configuration of the matrix. The high strength porous concrete structure 1 in accordance with the em-
bodiment 1 comprised a porous surface layer of 25 mm in thickness and a tight solid backing layer of 25 mm in thickness.
The voids of the porous surface layer was approximate 20%.

(3) Strength of the high strength porous concrete structure

[0042] The high strength porous concrete in accordance with the embodiment 1 showed as follows: The compressive
strength read 300 to 400 Kgf/cm2, the flexural strength read 40 to 60 kgf/cm2 and the fly loss read 5 % or below.

(Embodiment 2)

(1) Manufacture of a form

[0043] Manufacture a form as the same as the embodiment 1 by using the porous concrete structure in accordance
with the comparison example 1 as a matrix for the form.

(2) Manufacture of high strength porous concrete structure

[0044] Compound and knead aggregates having a diameter of 0 to 10 mm, Portland cement and water into concrete
with the ratio of water to the Portland cement 30 % where the unit cement weight is 440 kg/m3 and the unit aggregate
weight is 1200 kg/m3. Place the kneaded concrete into the above-mentioned form. Steam cure the concrete for three
hours at 70 °C. Detach the concrete from the form after the concrete is cured so as to obtain a high strength porous
concrete structure. The high strength porous concrete structure in accordance with the embodiment 2 comprised a
porous surface layer of 15 mm in thickness and a tight solid backing layer of 35 mm in thickness. The voids of the
porous surface layer was approximate 20 %.

(3) Strength of the high strength porous concrete structure

[0045] The high strength porous concrete in accordance with the embodiment 2 showed as follows: The compressive
strength read 400 to 500 Kgf/cm2, the flexural strength read 50 to 70 kgf/cm2 and the fly loss read 5 % or below.

(Embodiment 3)

(1) Manufacture of a form

[0046] Manufacture a form as the same as the embodiment 1 by using the porous concrete structure in accordance
with the comparison example 1 as a matrix for the form.
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(2) Manufacture of high strength porous concrete structure

[0047] Compound and knead aggregates having a diameter of 0 to 5 mm, polymer cement and water into polymer
cement concrete with the ratio of water to the polymer cement 40 % where the unit cement weight was 240 kg/m3 and
the unit aggregate weight was 1400 kg/m3. Place the kneaded concrete into the above-mentioned form. A rubber latex,
a thermoplastic dispersion or a thermosetting dispersion may be used as a latex for such polymer cement. Steam cure
the concrete for three hours at 70 °C. Detach the concrete from the form after the concrete is cured so as to obtain a
high strength porous concrete structure. The high strength porous concrete structure in accordance with the embodi-
ment 3 comprised a porous surface layer of 25 mm in thickness and a tight solid backing layer of 25 mm in thickness.
The voids of the porous surface layer was approximate 20%.

(3) Strength of the high strength porous concrete structure

[0048] The high strength porous concrete in accordance with the embodiment 3 showed as follows: The compressive
strength read 400 to 500 Kgf/cm2, the flexural strength read 100 to 160 kgf/cm2 and the fly loss read 5 % or below.

(Embodiment 4)

(1) Manufacture of a form

[0049] Manufacture a form as the same as the embodiment 1 by using the porous concrete structure in accordance
with the comparison example 1 as a matrix.

(2) Manufacture of high strength porous concrete structure

[0050] Compound and knead aggregates having a diameter of 0 to 5 mm, Portland cement and water into light-
weight bubble mortar to which aluminum powder or a foaming agent as an air entraining agent is introduced little by
little with the ratio of water to the cement 45 % where the unit cement weight is 400 to 500 kg/m3 and the unit aggregate
weight is 200 to 300 kg/m3. Place the kneaded concrete into the above-mentioned form. Steam cure the concrete for
three hours at 70 °C. Detach the concrete from the form after the concrete is cured so as to obtain a high strength
porous concrete structure. The high strength porous concrete structure in accordance with the embodiment 4 comprised
a porous surface layer of 25 mm in thickness and a tight solid backing layer of 25 mm in thickness. The voids of the
porous surface layer was approximate 50 to 80 %.

(3) Strength of the high strength porous concrete structure

[0051] The high strength porous concrete in accordance with the embodiment 4 showed as follows: The compressive
strength read 50 to 100 Kgf/cm2, the flexural strength read 10 to 30 kgf/cm2 and the fly loss read 30 to 60 % or below.
The high strength porous concrete is suitable for a sound-proofing material which does not require high strength.
[0052] Table 1 shows the combination and strength of the comparison examples 1, 2 and 3 and table 2 shows the
combination and strength of the embodiments 1, 2, 3 and 4.

Table 1

Combination and Strength of Comparison Examples 1, 2, 3 and 4

Comparison
Example 1

Comparison
Example 2

Comparison
Example 3

Diameter of Aggregate (mm) 10,20 2,10 2,5

Ratio of Water to Cement (%) 28 30 25

Ratio of Cement to Aggregate (%) 17 20 40

Unit Cement weight (Kg/m3 ) 260 295 470

Unit Aggregate Weight (Kg/m3 ) 1560 1500 1150

Unit Latex Weight(KG/m3 )

Voids (%) 20,30 15,25 15
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[0053] As is clear from the above tables, the embodiments 1, 2 and 3 showed a very high value in both of the
compressive strength and the flexural strength and a good value in the fly loss when compared to the conventional
comparison examples 1, 2 and 3 although the voids were almost the same. Generally it is considered acceptable for
pavements if fly loss is 30 % or below. As a result of this, the embodiments 1, 2 and 3 are suitable for pavement since
each of the fly loss showed 5 % or below.
[0054] The embodiment 4 is not suitable for pavements since it is low in both the compressive strength and the
flexural strength and the fly loss thereof is 30 to 60 %. However, the embodiment 4 has a large surface area which is
exposed to outside as well as it is light, since the voids thereof are high such as 50 to 80 %. As a result of this, it is
suitable for sound absorbing material which does not require high strength and can be expected to produce a high
sound absorbing effect. It is suitable also for purifying water since the porous structure can effectively provide residential
areas for algae or fungi.
[0055] In addition to the embodiments 1, 2 and 3, there are other high strength porous concrete structures as shown
in embodiments 5 and 6 as a high strength porous concrete structure in accordance with the invention wherein water
permeability or a draining function is superior.
Hereinafter the same reference numeral will be given to the same element.

Table 1 (continued)

Combination and Strength of Comparison Examples 1, 2, 3 and 4

Comparison
Example 1

Comparison
Example 2

Comparison
Example 3

Compressive Strength (Kgf/cm2 ) 100,200 100,200 250,300

Flexural Strength (kgf/cm2 ) 15,20 25,25 30,40

Fly Loss (Weight Loss Rate) 20,40% 15,30% 10,20%

Table 2

Combination and Strength of Embodiments 1, 2, 3 and 4

Embodiment
1

Embodiment
2

Embodiment
3

Embodiment
4

Mortar concrete Concrete Polymer-cement
Concrete

Light-weight Bubble
mortar

Diameter of Aggregate
(mm)

0,5 1,10 0,5 0,5

Water to Cement Ratio
(%)

45 30 40 45

Cement to Aggregate
Ratio (%)

Unit Cement Weight
(Kg/m3 )

460 440 240 400,500

Unit Aggregate Weight
(Kg/m3 )

1100 1200 1400 200,300

Unit Latex Weight (KG/
m3 )

80

Aluminum Powder (Air
Entraining Agent)
Foaming Agent

Voids (%) 20 20 20 50,80

Compressive Strength
(Kgf/cm2 )

300,400 400,500 400,500 50,100
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(Embodiment 5)

[0056] The high strength porous concrete structure 101 shown in Figs. 11 and 12 comprises a surface layer 101A
made of concrete tissue 104 and a backing layer 101B made of conventional porous concrete 162 and which is united
with the surface layer 101A. On the surface 101Aa of the surface layer 101A provided are a plurality of lumps 102
having a configuration of rough aggregates each of which is interconnected and exposed to a surface 101Aa of the
surface layer 101A and between the lumps 102 formed is a gap 103 which is through from the surface 101Aa to a
boundary X between the surface layer 101A and the backing layer 101B. The surface layer 101A of the high strength
porous concrete structure 101 is similar to that of the high strength porous structure 1 in accordance with the embod-
iment 1 and manufactured by the following procedures. First, manufacture a form 109 by means of a procedure similar
to the embodiment 1 by using the conventional porous concrete structure 6 in accordance with the comparison example
1 as a matrix for the form 109. More specifically, as shown in Fig. 13, place the porous concrete structure 6 in a container
107, pour a thermoplastic material into the container 107 and leave it for a while at a room temperature until the
thermoplastic material 8 cures. Then the form 109 is manufactured as shown in Fig. 14. Detach the form 109 from an
original material 161 to be transferred by making use of plastic deformation of the form 109. On the form 109 formed
are a concave portion 109a whose configuration corresponds to that of the rough aggregates 161a and a soft projection
109b whose configuration corresponds to that of the gap 161b between the rough aggregates 161a. Arrange the form
109 in the center of a body frame 171 as shown in Fig. 16 and then place mortar or concrete 13 into the form 109 as
shown in Fig. 17 so as to form the surface layer 101A. Prior to curing the surface layer 101A, place the porous concrete
162 made of rough aggregates 110 having the same combination as that of the comparison example 1 over the base
of the surface layer 101A so as to form the backing layer 101B as shown in Fig. 18. Cure the mortar 13 and the porous
concrete 162. Detach the body frame 171 from the form 109 and then draw to detach the form 109 from the high
strength porous concrete structure 101 by making use of the plastic deformation of the form 109. Finally the high
strength porous concrete structure 101 as shown in Fig. 12 is obtained.
[0057] Thus manufactured high strength porous concrete structure 101 of this embodiment has a water permeability
on the whole since the gap 103 formed between the lumps 102 of the surface layer 101A is through from the surface
101Aa of the surface layer 101A to the boundary X between the surface layer 101A and the backing layer 101B. More
specifically, as shown in Fig. 12. water W which soaks into the surface 101Aa of the surface layer 101A goes down
along the gap 103 of the surface layer 101A, passes the boundary X and reaches a gap 112 of the backing layer 101B
so as to be discharged to outside.
[0058] Although having generally the same voids as those of the comparison examples 1, 2 and 3, the high strength
porous concrete structure 101 showed a satisfactory reading in flying loss, namely, 5 % or below like embodiment 1.
As a result of this, the high strength porous concrete structure 101 is suitable for pavements.
[0059] In order to apply the high strength porous concrete structure 101 to a pavement one piece of the high strength
porous concrete structures 101 is used as one unit structure and a plurality of the high strength porous concrete struc-
tures 101 are placed continuously with its surface layer 101A exposing to the surface of the pavement. As described
above, the fly loss showed a very satisfactory reading. As a result of this, the pavement using the high strength porous
concrete structure 101 can prevent the surface 101Aa of the surface layer 101A from detaching to fly when a big stress
is applied to the surface of the pavement when vehicles brake. Therefore, the high strength porous concrete structure
101 can suitably be applied to pavements in respect to both water permeability and strength.
[0060] In order to add a draining function to the above high strength porous concrete structure, a solid tight concrete
layer 101C may be formed under the base 101Bb of the backing layer 101B as shown in Fig. 19. In this case water W
which soaks into the surface 101Aa of the surface layer 101A goes down, as shown by an arrow in Fig. 19, through a
gap 103 of the surface layer 101A and a gap 112 of the backing layer 101B and to a boundary Y between the backing
layer 101B and a concrete layer 101C so as to be discharged from drainage not shown in drawings. As a result of this,
the high strength porous concrete structure 1011 can be used as an excellent pavement.

(Embodiment 6)

[0061] Fig. 20 shows a high strength porous concrete structure 201 which comprises a surface layer 201A made of
concrete tissue 204 and a backing layer 201B made of solid tight concrete tissue 241 and which is united with the
surface layer 201A. On the surface layer 201A provided are a plurality of lumps 202 having a configuration of a rough
aggregate each of which are interconnected and exposed to a surface of the high strength porous concrete structure.
Between the lumps 202 formed is a gap which is connected from the face 201Aa to a boundary X2 to the backing layer
201B. The backing layer 201B is provided with a plurality of water permeable holes 242a as a water through hole which
penetrates the base 201Bb of the backing layer 201B through the boundary X2. Since the surface layer 201A has the
same arrangement as the surface layer 101A of the embodiments 1 and 5, the fly loss of the high strength porous
concrete structure 201 is suitable for a pavement. Since water W which soaks into the surface 201Aa of the surface
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layer 201A goes down to a boundary X2 between the surface layer 201A and the backing layer 201B through the gap
203, as shown by an arrow in Fig. 20, and then is discharged through the water permeable hole 242a to underground,
the high strength porous concrete structure 201 is excellent in water permeability. As a result of this, the high strength
porous concrete structure 201 can be used as an extremely good pavement because of its water permeability and
strength.
[0062] In order to add a draining function to the high strength porous concrete structure, the high strength porous
concrete structure 201 may be, as shown in Fig. 21, provided with a plurality of water permeable holes 342a each of
which begins with a boundary X3 between the surface layer 201A and the backing layer 301B and end with an extending
end which does not reach the base surface 301Bb of the backing layer 301B and a discharging hole 342b which
connects each of the extending ends of the water permeable holes 342a. In accordance with the arrangement, since
the gap 203 in the surface layer 201A penetrates a discharging hole 342b through the water permeable hole 342a,
water W which soaks into the surface 201Aa of the surface layer 201A goes down to the boundary X3 between the
surface layer 201A and the backing layer 301B through the gap 203, as shown by an arrow in Fig. 21, and then is
discharged through the water permeable hole 342a from the water discharging hole 342b to underground, the high
strength porous concrete structure 301 shows an excellent performance in water permeability. As a result of this, the
high strength porous concrete structure 301 can be used as pavements because of its water permeability and strength.
[0063] In order to manufacture the high strength porous concrete structures 201 and 301 where the backing layers
201B and 301B made of solid tight concrete tissue 241 and 341 are provided with the water permeable holes 242a,
342a and 342b, form a form and a surface layer as the same method of the embodiment 5, form the water permeable
holes 242a, 342s or 243b by setting up a pipe or something like that prior to curing the mortar of the surface layer, and
then place concrete tissue 203, 241 or 341 in the form.
[0064] Each of the arrangements of the invention is not limited to the embodiments described in detail hereinabove.
For example, the original material to be transferred is not limited to the the above-described porous concrete structure,
but may be a bolt 410, a nut 411, or a metal lump such as a tool so as to obtain a high strength porous concrete structure
401 as shown in Fig. 22. The original material to be transferred may be a glass lump such as a marble, a ceramic lump
or a synthetic resin lump.

Claims

1. A high strength porous concrete structure (101; 201; 301) having a surface layer (101A; 201A) and a backing layer
(101B; 201B; 301B) provided at the back of said surface layer (101A; 201A), wherein a plurality of lumps (102;
202) of concrete constitute said surface layer (101A; 201A) and said lumps (102; 202) are partly interconnected
to each other and gaps (103; 203) are formed between said lumps (102; 202) at positions where the lumps (102;
202) are not interconnected to each other wherein said gaps (103; 203) correspond to pores in said porous concrete
structure (101; 201; 301), characterized in that

said lumps constituting said surface layer (101A; 201A) have a surface configuration corresponding to a
surface configuration of solid lumps as an original material (6; 161) to be transferred such arranged that gaps (103;
203) are formed between said solid lumps;

wherein at least some of said gaps (103; 203) extend through the whole thickness of said surface layer
(101A; 201A) to provide a fluid permeability there through and

said backing layer (101B; 201B; 301B) is made of concrete comprising cement paste and aggregates and
has at least one water permeable hole, and

the concrete constituting said surface layer (101A; 201A) and said backing layer (101B; 201B; 301B) is cured
simultaneously thereby to unite the surface layer with the backing layer (101B; 201B; 301B),

wherein the high strength of the concrete structure resides in a bond structure of said lumps (102; 202)
constituting the surface layer (101A; 201A) which are integrally connected and kept in surface contact to each
other, thereby to allow a bond strength of said surface layer (101A; 201A) to be higher than that of solid lumps
being interconnected with cement paste at contact points.

2. A high strength concrete structure (101; 201; 301) according to claim 1, wherein a plurality of continuous air bubbles
(5, 5a) are arranged in said concrete structure (101; 201; 301) and part of the continuous air bubbles (5a) is open
to the surface of the concrete structure (101; 201; 301).

3. A high strength concrete structure (101) according to any of claims 1 or 2, wherein said backing layer (101B) is
made of porous concrete where solid lumps (102) are interconnected with cement paste at contact points thereby
to form a plurality of gaps (103) in the backing layer (101B), at least some of said gaps (103) in the backing layer
(101B) connecting to the gaps (103) formed between said lumps (102) of the surface layer (101A) at a boundary
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between the surface layer (101A) and the backing layer (101B).

4. A method of manufacturing a high strength porous concrete structure (101; 201; 301) constituted by a surface
layer (101A; 201A) and a backing layer (101B; 201B; 301B) comprising the steps of:

putting a heated-to-melt thermoplastic material (8) which cures at a normal temperature so as to be an elas-
tically deformable form (109) into contact with a surface of a plurality of solid lumps (6; 161) as an original
material to be transferred,
curing the material so as to make the form (109) having soft projections (109b) at positions where gaps are
formed between said solid lumps;
detaching the form (109) from said solid lumps by making use of the elastic deformation of the form (109);
arranging said form (109) detached from the solid lumps (6; 161) in an outer frame (171) with said soft pro-
jections (109b) directed upward;
placing the concrete material (13) for the surface layer (101A; 201A) containing cement paste and aggregates
in said outer frame (171) to the extent that tips of said soft projections (109b) are not completely covered,
setting a pipe or something like that into the surface layer prior to the curing of the concrete material for the
surface layer, then
placing the concrete material (13) for the backing layer (101B; 201B; 301B) comprising cement paste and
aggregates in said outer frame;
curing the concrete material (13) to form said surface layer (101A; 201A; 301A) and backing layer (101B;
201B; 301B) simultaneously;
detaching said form (109) and outer frame (171) from the concrete (13);
to enable said surface layer (101A; 201A; 301A) of said porous concrete structure to have gaps formed at
positions corresponding to said soft projections (109b) and lumps whose configuration corresponds to a sur-
face configuration of said solid lumps (6; 161) as the original material, thereby to allow a bond strength of said
surface layer (101A; 201A; 301A) to be higher than that of solid lumps (6; 161) being interconnected with
cement paste at contact points,
and to enable the backing layer to have at least one permeable hole formed at the backing layer.

5. A method of manufacturing a high strength concrete structure (101; 201; 301) according to claim 4, wherein a
forming agent is mixed in said concrete material (13) prior to the curing so as to entrain a plurality of air bubbles
(5; 5a) into the cured concrete structure.

6. A method of manufacturing a high strength concrete structure (101; 201; 301) according to claim 4 or 5, wherein
porous concrete material where solid lumps are coated with cement paste is placed over the concrete material
(13) for the surface layer (101A) to form the backing layer, thereby to form a plurality of gaps in the backing layer
(101B), at least some of said gaps in the backing layer (101B) connecting to the gaps formed between said lumps
of the surface layer at a boundary between the surface layer and the backing layer.

7. A method of manufacturing a high strength concrete structure according to any of claims 4 to 6, wherein resin
concrete material whose binder is polyester or epoxy resin is used instead of said concrete material (13).

Patentansprüche

1. Hochfester poröser Betongegenstand (101; 201; 301) mit einer Oberschicht (101A; 201A) und einer Unterstüt-
zungsschicht (101B; 201B, 301B), die an der Rückseite der Oberschicht (101A; 201A) vorgesehen ist, wobei eine
Vielzahl von Stücken (102; 202) aus Beton die Oberschicht (101A; 201A) bildet und die Stücke (102; 202) teilweise
miteinander verbunden sind und Lücken (103; 203) zwischen den Stücken (102; 202) an Stellen ausgebildet sind,
an denen die Stücke (102; 202) nicht miteinander verbunden sind, und wobei die Lücken (103; 203) Poren im
porösen Betongegenstand (101; 201; 301) entsprechen, dadurch gekennzeichnet, dass
die die Oberschicht (101A; 201A) bildenden Stücke eine Oberflächenkonfiguration besitzen, die der Oberflächen-
konfiguration von festen Stücken als Ausgangsmaterial (6; 161) entspricht, das so zu überführen ist, dass Lücken
(103; 203) zwischen den festen Stücken gebildet werden;
wobei sich mindestens einige der Lücken (103; 203) durch die gesamte Dicke der Oberschicht (101A; 201A) er-
strecken, um diese strömungsmitteldurchlässig zu machen,
die Unterstützungsschicht (101B; 201B; 301B) aus Beton mit Zementbrei und Zuschlagsstoffen hergestellt ist und
mindestens ein wasserdurchlässiges Loch aufweist und
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der die Oberschicht (101A; 201A) und die Unterstützungsschicht (101B; 201B; 301B) bildende Beton gleichzeitig
ausgehärtet ist, um die Oberschicht mit der Unterstützungsschicht (101B; 201B; 301B) zu vereinigen,
wobei die hohe Festigkeit des Betongegenstandes in der Haftungsstruktur der Stücke (102; 202) begründet ist,
die die Oberschicht (101A; 201A) bilden und einstückig miteinander verbunden sind sowie in Flächenkontakt mit-
einander stehen, so dass die Haftfestigkeit der Oberschicht (101A; 201A) höher sein kann als die der mit Zement-
brei an den Kontaktpunkten miteinander verbundenen festen Stücke.

2. Hochfester Betongegenstand (101; 201; 301) nach Anspruch 1, bei dem eine Vielzahl von kontinuierlichen Luft-
blasen (5, 5a) im Betongegenstand (101; 201; 301) angeordnet ist und ein Teil der kontinuierlichen Luftblasen (5a)
zur Oberfläche des Betongegenstandes (101; 201; 301) offen ist.

3. Hochfester Betongegenstand (101) nach einem der Ansprüche 1 oder 2, bei dem die Unterstützungsschicht (101B)
aus porösem Beton hergestellt ist, wobei feste Stücke (102) mit Zementbrei an Kontaktpunkten verbunden sind,
um auf diese Weise eine Vielzahl von Lücken (103) in der Unterstützungsschicht (101B) auszubilden, wobei min-
destens einige der Lücken (103) in der Unterstützungsschicht (101B) die zwischen den Stücken (102) der Ober-
schicht (101A) ausgebildeten Lücken (103) an der Grenze zwischen der Oberschicht (101A) und der Unterstüt-
zungsschicht (101B) verbinden.

4. Verfahren zum Herstellen eines hochfesten porösen Betongegenstandes (101; 201; 301), der von einer Ober-
schicht (101A; 201A) und einer Unterstützungsschicht (101B; 201B; 301B) gebildet wird, mit den folgenden Schrit-
ten:

Bringen eines zum Schmelzen erhitzten thermoplastischen Materiales (8), das bei normaler Temperatur zu
einer elastisch verformbaren Form (109) aushärtet, in Kontakt mit der Oberfläche einer Vielzahl von festen
Stücken (6; 161) als zu überführendes Ausgangsmaterial;

Aushärten des Materiales, um die Form (109) mit weichen Vorsprüngen (109b) an Stellen zu versehen, an
denen Lücken zwischen den festen Stücken gebildet werden;

Lösen der Form (109) von den festen Stücken durch Ausnutzen der elastischen Verformung der Form (109) ;

Anordnen der von den festen Stücken (6; 161) gelösten Form (109) in einem äußeren Rahmen (171) mit den
nach oben gerichteten weichen Vorsprüngen (109b);

Anordnen des Betonmateriales (13) für die Oberschicht (101A; 201A), das Zementbrei und Zuschlagsstoffe
enthält, derart im äußeren Rahmen (171), dass Spitzen der weichen Vorsprünge (109b) nicht vollständig be-
deckt sind,

Setzen eines Rohres o.ä. in die Oberschicht vor dem Aushärten des Betonmateriales für die Oberschicht, dann

Anordnen des Betonmateriales (13) für die Unterstützungsschicht (101B; 201B, 301B), das Zementbrei und
Zuschlagsstoffe enthält, im äußeren Rahmen;

Aushärten des Betonmateriales (13) zur gleichzeitigen Ausbildung der Oberflächenschicht (101A; 201A; 301A)
und der Unterstützungsschicht (101B; 201B; 301B);

Lösen der Form (109) und des äußeren Rahmens (171) vom Beton (13);

damit die Oberschicht (101A; 201A; 301A) des porösen Betongegenstandes Lücken an Stellen erhält, die den
weichen Vorsprüngen (109b) entsprechen, und Stücke erhält, deren Konfiguration der Oberflächenkonfigura-
tion der festen Stücke (6; 161) als Ausgangsmaterial entspricht, damit auf diese Weise die Haftfestigkeit der
Oberschicht (101A; 201A; 301A) höher sein kann als die der mit Zementbrei an Kontaktpunkten miteinander
verbundenen festen Stücke (6; 161),

und damit die Unterstützungsschicht mindestens ein durchlässiges Loch erhält, das an der Unterstützungs-
schicht ausgebildet ist.

5. Verfahren zum Herstellen eines hochfesten Betongegenstandes (101; 201; 301) nach Anspruch 4, bei dem ein
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Formmittel in das Betonmaterial (13) vor dem Aushärten gemischt wird, um eine Vielzahl von Luftblasen (5; 5a)
im ausgehärteten Betongegenstand vorzusehen.

6. Verfahren zum Herstellen eines hochfesten Betongegenstandes (101; 201; 301) nach Anspruch 4 oder 5, bei dem
poröses Betonmaterial, in dem feste Stücke mit Zementbrei überzogen sind, über dem Betonmaterial (13) für die
Oberschicht (101A) angeordnet wird, um die Unterstützungsschicht auszubilden und auf diese Weise eine Vielzahl
von Lücken in der Unterstützungsschicht (101B) vorzusehen, wobei mindestens einige der Lücken in der Unter-
stützungsschicht (101B) mit den zwischen den Stücken der Oberschicht ausgebildeten Lücken an der Grenze
zwischen der Oberschicht und der Unterstützungsschicht verbunden sind.

7. Verfahren zum Herstellen eines hochfesten Betongegenstandes nach einem der Ansprüche 4 bis 6, bei dem Kunst-
harzbetonmaterial, dessen Bindemittel Polyester oder Epoxidharz ist, anstelle des Betonmateriales (13) verwendet
wird.

Revendications

1. Structure de béton poreux à haute résistance (101 ; 201 ; 301) ayant une couche superficielle (101A ; 201A) et
une couche de support (101B ; 201B ; 301B) formée à l'arrière de ladite couche superficielle (101A ; 201A), dans
laquelle une pluralité de morceaux (102 ; 202) de béton constituent ladite couche superficielle (101A ; 201A) et
lesdits morceaux (102 ; 202) sont en partie reliés les uns aux autres et des espaces (103 ; 203) sont formés entre
lesdits morceaux (102 ; 202) au niveau de positions où les morceaux (102 ; 202) ne sont pas reliés les uns aux
autres, dans laquelle lesdits espaces (103 ; 203) correspondent à des pores dans ladite structure de béton poreux
(101 ; 201 ; 301), caractérisée en ce que
lesdits morceaux constituant ladite couche superficielle (101A ; 201A) ont une configuration superficielle corres-
pondant à une configuration superficielle de morceaux solides en tant que matériau d'origine (6 ; 161) destinés à
être transférés orientés de telle sorte que des espaces (103 ; 203) sont formés entre lesdits morceaux solides ;
dans laquelle au moins certains desdits espaces (103 ; 203) s'étendent à travers l'épaisseur entière de ladite
couche superficielle (101A ; 201A) pour fournir une perméabilité aux fluides à travers celle-ci et
ladite couche de support (101B ; 201B ; 301B) est réalisée en béton comportant de la pâte de ciment et des
agrégats et a au moins un trou perméable à l'eau, et
le béton constituant ladite couche superficielle (101A ; 201A) et ladite couche de support (101B ; 201B ; 301B) est
séché simultanément pour ainsi unir la couche superficielle avec la couche de support (101B ; 201B ; 301B),
dans laquelle la haute résistance de la structure de béton réside dans une structure d'adhésion desdits morceaux
(102 ; 202) constituant la couche superficielle (101A ; 201A) qui sont intégralement reliés et maintenus en contact
superficiel les uns par rapport aux autres, pour ainsi permettre à une résistance d'adhésion de ladite couche
superficielle (101A ; 201A) d'être plus élevée que celle de morceaux solides étant reliés les uns aux autres avec
de la pâte de ciment au niveau de points de contact.

2. Structure de béton à haute résistance (101 ; 201 ; 301) selon la revendication 1, dans laquelle une pluralité de
bulles d'air continues (5, 5a) sont orientées dans ladite structure de béton (101 ; 201 ; 301) et une partie des bulles
d'air continues (5a) donne sur la surface de la structure de béton (101 ; 201 ; 301).

3. Structure de béton à haute résistance (101) selon l'une quelconque des revendications 1 ou 2, dans laquelle ladite
couche de support (101B) est réalisée en béton poreux où des morceaux solides (102) sont reliés les uns aux
autres avec de la pâte de ciment au niveau de points de contact pour ainsi former une pluralité d'espaces (103)
dans la couche de support (101B), au moins certains desdits espaces (103) dans la couche de support (101B)
étant reliés aux espaces (103) formés entre lesdits morceaux (102) de la couche superficielle (101A) au niveau
d'une limite entre la couche superficielle (101A) et la couche de support (101B).

4. Procédé de fabrication d'une structure de béton poreux à haute résistance (101 ; 201 ; 301) constituée par une
couche superficielle (101A ; 201A) et une couche de support (101B ; 201B ; 301B) comportant les étapes consis-
tant à :

mettre un matériau thermoplastique chauffé pour fondre (8) qui durcit à une température normale afin de
devenir une forme déformable de façon élastique (109) en contact avec une surface d'une pluralité de mor-
ceaux solides (6 ; 161) en tant que matériau d'origine destiné à être transféré ;
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durcir le matériau afin de réaliser la forme (109) ayant des saillies molles (109b) au niveau de positions où
des espaces sont formés entre lesdits morceaux solides ;

détacher la forme (109) à partir desdits morceaux solides en utilisant la déformation élastique de la forme
(109) ;

orienter ladite forme (109) détachée à partir des morceaux solides (6 ; 161) dans un cadre extérieur (171)
avec lesdites saillies molles (109b) dirigées vers le haut ;

placer le matériau de béton (13) pour la couche superficielle (101A ; 201A) contenant de la pâte de ciment et
des agrégats dans ledit cadre extérieur (171) de manière à ce que les extrémités desdites saillies molles
(109b) ne soient pas complètement recouvertes,

placer un tuyau ou quelque chose de ce genre dans la couche superficielle avant le séchage du matériau de
béton pour la couche superficielle, puis

placer le matériau de béton (13) pour la couche de support (101B ; 201B ; 301B) comportant de la pâte de
ciment et des agrégats dans ledit cadre extérieur ;

faire sécher le matériau de béton (13) pour former lesdites couche superficielle (101A ; 201A ; 301A) et couche
de support (101B ; 201B ; 301B) simultanément ;

détacher ladite forme (109) et ledit cadre extérieur (171) à partir du béton (13) ;

pour permettre à ladite couche superficielle (101A ; 201A ; 301A) de ladite structure de béton poreux d'avoir
des espaces formés au niveau de positions correspondant auxdites saillies molles (109b) et des morceaux
dont la configuration correspond à une configuration superficielle desdits morceaux solides (6 ; 161) en tant
que matériau d'origine, pour ainsi permettre à une résistance d'adhésion de ladite couche superficielle (101A ;
201A ; 301A) d'être plus élevée que celle des morceaux solides (6 ; 161) étant reliés les uns aux autres avec
de la pâte de ciment au niveau de points de contact,

et pour permettre à la couche de support d'avoir au moins un trou perméable formé au niveau de la couche
de support.

5. Procédé de fabrication d'une structure de béton à haute résistance (101 ; 201 ; 301) selon la revendication 4, dans
lequel un agent de formage est mélangé dans ledit matériau de béton (13) avant le séchage afin d'entraîner une
pluralité de bulles d'air (5 ; 5a) dans la structure de béton séché.

6. Procédé de fabrication d'une structure de béton à haute résistance (101 ; 201 ; 301) selon la revendication 4 ou
5, dans lequel un matériau de béton poreux où des morceaux solides sont enduits de pâte de ciment est placé
par-dessus le matériau de béton (13) pour la couche superficielle (101A) pour former la couche de support, pour
ainsi former une pluralité d'espaces dans la couche de support (101B), au moins certains desdits espaces dans
la couche de support (101B) étant reliés aux espaces formés entre lesdits morceaux de la couche superficielle au
niveau d'une limite entre la couche superficielle et la couche de support.

7. Procédé de fabrication d'une structure de béton à haute résistance selon l'une quelconque des revendications 4
à 6, dans lequel un matériau de béton de résine dont le liant est de la résine polyester ou époxyde est utilisé au
lieu dudit matériau de béton (13).
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